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Bl^r Ul^l ^-g-*lH aaj. ^-Bfl-1- ^^lttrf. U^H, ^>E}] o]A o V ^-Eflofl 

£ 1 



22-3 



1020030029624 ^ 2003/11/12 

^7] ^ n ^^{Class-D power amplifier providing for removing excessive response 
phenomenon in returning to steady state from abnormal state and method thereof} 

£ 2^ £ 1^1 = *IH s]^^ tMHSI l-^-solrf. 

2}e<H]fe PWM(pulse width modulation)(€^ # ^S) « 0 >^°fl ^^r ^^H 1 
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<S#°1 -f^r^M- #3 Jl^-o] d^- 4^ ^71^- >*d^£- -f^r*r*l ^ jL-iro] 

<7> , D^- 4^ ^7lfe PWM ^_°S ^^-ofl Sltb 

sfl^-(total harmonic distortion)* 1HI*12J iJ-^l-fe -^tr \r*fl-I- °>7ltr c f. °ls1tr ^ 
1 Sfl^ 5 ! -S-^ -^l«-(negative feedback)* °l-g-^H ^"4^ ^V^l SE*r, ^j9l 

^ ^7l^ ifl*tfH& ^SRr Al^Eflojje.^ 3,7) ^-Bfl ^ ^^frM" #Q 
«1 ^-(abnormal) #Efl *H ii^fl:^- iLS^-7l 7l^#ol ^7}^4. ^efl^ -MSIr-i- 

°1 -§-*f ^ D^" ^ #^7H] cflS]-^^, v]^ , "US5, 805,020" "US6, 420,930"^ M- 

<8> ^M^-fr ol-g-^ ^Hfl^l ^7H1 SU^HSt, S7l #Efl 2^ o]AV A o VBflo) ^o.^ 

^ 7fl«<HH ^-H(loop)!- *KH^°-3.*), i^M ^ ^^HH s^^UM- 

^ wJ-^^-Cf. o]a)} ; 4^ i^^l 2)5. S^r «1 31 3 

-R-trtr £-*r #Jl«- ^^^^-5.^, XSHNN SL^W °13tr #3HH , 

^71 #Efl o]Aj- ^Efl 7 > ^7} € 3# #3)3. ^^^71 ^a}, ^-71 ^^l* £ 

^-S. ^<LS. 3£ S)S SEfe «1 ^1 ^^1<H 2)3.7} # 

<9> ^ A]J:oj ^-o]-^^ ^ o.^- JL^-g. 7fl ^*J. ^eflo] jjj.^ ^7l^, 

#^ 'tis* Jf*}^_°3. #^Al^r4. oj^ofl Aj-g-s)^ #^ ^ ^s. 
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<io> ^ 0 1 cl^-Jl^m 71^^ €■ -g-^S] #^ A}-g-*} 
^ *H^*Rr oil 91^. 

<i2> # 7 1^ 7l^^ iH^l -g- ^ofl 4= d^- s^N ^-AV 3)5L, 3 

■g- ^IS., 3) = ^ SIS, 3\sL, £.2: 4*lH SlS, ^ ^tf ^-Efl 

<is> a o v 7 ] ^-a). ^ Ai-g-^ ^> aij:* i^tvth 

<15> Aj-71 s\5Lxr -§-#*H iHJ^Tr a o Ve)] ^ Alj-o} fe el 

Cfl-g-t!" -g-^^-S. ti 2: ^ HL^r #Efl « 0 >^-2.S. #^*Vcf. 
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<17> ^-71 Hi -"Ml* S?3.fe #7l 12 ^fAS #^5]^ #7l 

^^tt #7l Als ^ Hi Al3L« 

<18> # 7 J s^oj §u]4 Ol^-^ ^ ^-Bfl ^JlS # 

7l 3^ ^IJll- #7l SJi^- £i #JlH ^i^JL, #7l >£i ^iJlofl oj-e. i^^l ^ 

^•4 LPF #3 #3 

<19> # 7 1 ^# #31 <#7] #^ Aljrl- ^E)i§H ^ ^ #7) #51 # 

*c3# #31 JjL^ Ajjr-g. #3tH=K 

<20> ^-7] S\^]o] s)H*r, PWM SlH, ^ ^ LPF 5]S1- ^wl^. 

<21> #7l PWM 5]S^ #71 ^Bl- °l-g-*H #7l ^# #Efl -f-tt ^O.^. 

#71 #jLl- #71 fif igi #i^H 

<22> #7l i^^l ^ 21 #71 ,£3. Ajjrofl trJ-S- i^^lofl 2]is}<*\ ^S-Q AjJ^. 

<23> #7l LPF SI s.^ #71 *g^^ LPF ^el*V #7l #^ a]Jl# #^ 

<24> Aj- 7 ) *JH #S ^71, ^#7l, ol# #Efl ^# 7 1, ^ 

*fl« ^7]«- ^Wl^Vcl-. 
<25> ^-7] ^3Z}- A] Jl ^^7l^ #71 ^W*l 

<26> Aj-7] fe n ^#71^ #71 f^S|- #J15.«-E^ #71 ^uj^ #51 3 7 1^7H1 ^ 

#^7> ^^51^ #71 71^71 S^l -SM 
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<27> #71 o]# Aj-Bfl ^#71^ #7] #X\ Al^ofl -g-l=H^, #7} ^A] Aljr 7 } o}7j|*l 

J±4 ^-f^ ^ ZfZj-ofl cfl*H Cf= ^e) Aj-Efll- 7M^ OIAJ- Aj-Efl ^ # 

<28> #71 ^ ^7^ #71 ol# #Bfl Al^o] #b]H life}-, feS^ #Hfl7> 

<29> #71 #^ ^^-fr #71 iLS U o V ^H #7l >9# #Bfl «oH^S 

i^^ 1 * ^AlZ] nfl^ # 7 ] ^o^l ^ Aljro} fes } #^0} #71 -g-u)3). 71^; 7] £ 

<30> #71 #X\ ol# #Efl *)6\) #71 oj^]^ ^tf ^ f^AS 

<31> #71 ol# #Efl ^ Ajdl ^£)i=. # 7 ] -a^)]^. Ajjr^, # 7 1 ^ £ AjJ^]. 3c 3.3 

<32> #71 ^ S ^IJL^r, Aj-7] X|Jro} ^ # 7 ] i=LH ^ofl^ #7l 

^ A o V A o V ^ ^ $ # ^A^ nflS] #71 i^l^l A]Jro| fee } #^0} ^ 

-f , #7l A}Jr 7 l- -^A]^ nflofl ^# #EfloflA^| #7l #2 Al^ 7 > 7>^ ^ 

1/2 ^ ^-1- ^JiLS «VJ1, #71 ^^§h£r, #7l #Jl°l « 0 >^ # 

71 12 « 0 V *^H #7l ^# #Bfl ^JOS. ^-^Al^ uflofl, #7] 

<33> #7121 Uf-E 7l#^ ^^11- ^^7l Mj-Tgofl D^" ^ ^7)9] ^ 
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°1°H, ^1^1 -§-#*H iH^fe °1# #31 ^# feel #b!H1 r^ej-, ^ ^-Efl 

*\)°] #5:£l fee} ^-EflcH] cfl-g-tb i^R 1 -^^5. 12 ^-5. ^ Sfe >§# #Efl 

#^*>H, °H n|.e(. a o v 7 ] is =. H "oHK^S. #^£|fe #7] ^el^H ^ 

#7l *fn& i 2: ^# #31 ^S. «oHHl^^, #^3}- A] 

S# °l-§-*M #7l ^# #3) -f-S ^D^-S. #7l A] ^11- ^7} + ^ ^2: ^1 

#7l ^2; Aljro]] ^ + ^4 LPF ^E^^S. >$#^- #^ ^1 

S# #^VH, #7l #3 ^# ^3*W #71 Ajjr ^ ^# #31 A] 

<35> #7l fqsf Ajjr-g. ^l-g-^M #71 #^ Aljr-g. #^Rr ^lfe, #71 #u|s|- ^Jr^ 

°l-g-^H #71 ^# #Bfl ^-H #^£lfe #71 A] 311- Aj- 7 ] Aljr^. 

£2*}^ #^Rr ^-Tfl; #7l £2 ^l^l i^RHl ^€ ^llt #^ 

*>fe ^1; ^ #71 ifl^J *2Jl«- LPF ^E^ ^El^V AV 7 ] #3*>fe ^Tjl 

<36> Aj- 7 ] ^-Al Ajjrofl -§-#*>0<l Aj- 7l ^^^1 ^ Aljr^ ^X^lfe ^Tflfe, #7l ^-u] 3}- 

IHW^ #^^>fe ^-7^1; #71 AlJr^JjLBj Aj- 7l ^.ujs). A]JrO] 7 ]-g- 7 ]6\] ^ 

feEl #Bfl7> ^slfe #71 71^71 SAl AlJ:^. cj^l; #71^1 A] 

3L°11 -§"^H, #71 ?j-Al Al^ 7 > oj^^^ ^ ^o.^ 2J.O. ^o. 

feEl #BH1- 7f7|b #71 olAj- Aj-Efl ^-^Al^ #^^>fe #7fl; ^ #71 o]Aj- 
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^-Efl ^# A]Jr^ fee) Aj-Eflofl 4e}, fee) ^-Efl 7 > £^S)fe #7l *1H ^5^1^ 

#^}fe ^-wlW. 

<37> ^- ^^o) O]^ ^ ^. ^O) ^Ajofl .H.*^ 

*1 olefl^l ^Sfl^fe ^Alofll. aflA^fe ^ ^ ^u. 7 |^ fl 

<38> ol*K W^tr , 

<39> £ l^r ^- ^^Al^ofl ^ ^ ^ £ clc).. 

<40> E l^r fe^, i^o) ^aJaHH 4= D^- D)-fl ^7}^, ^ 3)5.(100), 3^- 

*)H s|5( integral controlling circuit ) (200) , 5X)cup ^ 4)5(300), 2)5(400), 
US -^-T^l^r 3]5(sub negative feedback circuit) (500) , <>| 5 (control led 
circuit)(600), ^ -^-fll^r 3) S.( steady-state negative feedback circuit) (700)* 

<4i> a1- 7 ) ^-Aj. s)5(100)fe <$^ Als(AIN), ^ ^?fl^r AJJL# ,2.*K error) 

<^7}*] ^ls(AIN)fe .2.^.2. ^IJlo] ji , 3g- a]^^ ofefloflA^ 7l#S r fe 

5^ 3)5(500)2] 12: £Efe <#t% S\S. 

(700)^ #3 AlJrO] ^Aj- Aj-Efl JjL^ AlJrolT}. Aj- 7 ) a]^ 7 > X\^0]^] 

3# #3) Al^Ol^o^ oj-Sfl^Ai 7l#^>fe ^o), Aj- 7 ] ^jr^ ^flol 5)5 

(300 #^s]fe ^sj\% *\}o] A]^ (D / E )ofl ^tr4. 
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<42> #7] ^ s\s.(200)^ <#7] ^l^ofl ti] ^)s>£^- AljrS. 

<43> ^-71 Z\EL** X)o1 S]S.(300)^ ^A] Alsofl ttf;}6\ ^fl^fe o]Aj- Aj-^fl ^ aJJ^ 

<44> E 2 ^ JE 1SJ 3X]^«fl ^flo] 3^(300)5] ^13^ l-^-£o]cf. 

<45> £ 2 » <#7) S] = afl ^ 5] 5.(300)^, #^3}- A] Jr iMj 71(310), ^ 

#71(320), Aj-Efl ^#71(330), ^ *|«- ^^7l(340)» ^«l^tj-. 

<46> Aj- 7 ] Ajjr ^7l(310)fe Aj-7) AJ^(TRI)» I^A^ #7} ^- 

^l^(TRI)^ o>EfloilA-l 7l^^ PWM S)5.(610HH S- A>-§-€4. 

<47> Aj-71 £3.= ^#71(320)^ Aj-71 Al^( TRI)S «. E ^ Aj. 7 l fi]4 ^1J.(TRI)£] 7 } 

7H fe^ ^Hfl 7 > ^71 7l-i;7l Ajs(STRI)* ^ «H #^4. 

<48> Aj-71 ol Aj- Aj-tfl 3#7l(330)^r #7) Aj^ofl -g-^c^ , ^7] *\3L7\ oj 

^1^1^.4 3. ^jjLsjJ. ^-g: 7§J>- Z^ofl tfl^ ^3. i=-e| Aj-Efll- 7 >^ ^7] o] Aj- Aj-Efl 

^# 4JJl« #^*vq-. Aj-7] M*]^- ^21 <a^AHHi 14s. d^- sHN 

^71^1 ^-Al ^ofl n^S. ^7]1*H1 ^3^, °H 4^ ^ A]^ o]Aj- Aj- 

Efl(^7l Aj-Efl, j^fl. Aj-Bfl ( ^ Aj-Hfl -) ^ X\ ofl Aj-^ ^£ ^Tjl^Jil} 

HCf. 4 V 7l ^-Al A]^ ^ ^-^Hl ^^^1 ^#£1tT ^, #Bfl«- 

SMEiiysKr ^IJL^, Ol^o. 0}^^ 7l#^ ^S(AOUT) , #^ ^lJl(AOUT)^ ^ A] 

JL, 5q^H 3^.(600) 1^2] ^-^ «-^-oi A]^ .f-ol ^ ^ 01 cf. 
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<49> #7] ^^71(340)^ <#7) o]J$- -tfEfl ^# ^Jr^ fcaj ^Eflofl ttj-ej-, ^S) #Efl7} 

#7] 2-?^ X)<H ^1JKD/E)$ *HM5q ^I^fl, ^"71 Als^ #^ « c > 

^* ^71 12 *?HMH #7] ^ ^<LsL 2^# ^^A]^ nfl^ ^- 7] >. 

*1H a]Jl(D/E)^ feB} #Efl£] £ 3<H1 «>fif ^-o], 7)^-7) K 

<50> £ lofl^, ^-7] 2$R1 3j3.(400)^r #7} *\2L^ *r-y*M . #7l 2^ 

4lJL(D/E)Sl fee} tfl-g-^ s^ ^o.^ is ^(500 «o v ^) SE^ ^Jtf ^-Efl 

H oHK600 ^)o.S 

<51> ^-7) 5^(500)^ ^71 12 -?-2 y c>^S #^S)tt #7] {]j f ^ 

3*H ^^tb -*7l ^]Ji ^ IS ^-^^r #71 oj^v #eJ) ^ Ajofl 

^3*r ^-71 12 ^-*H^ 4lJL*r, #71 ^ AlS7> 3E3j-3*l £>51^- 
<52> ^-71 5X]^^ 3)5.(600)^, ft]4 4!s(TRI)«- °l-g-*M #7l "T"— ff^S 

#^3^ A oM #7] ^2-^- <£2 >&:£(PWM0)3. ^2^>J1, ^"71 ^2^ ^2 4] JL 

(PWM0H1 *r€- 2^ L PF A^^^j- ^ ^^(AOUT)l- #^tr*=r. 

<53> £ xofl £ a]^ v}Q ^y-oj, ^-71 5X)^H 3^.(600)^, PWMCpulse width modulation) 

(610), 2^%i ^ 33.(620), LPFdow pass filter) 33(630)# ^1 W . 
<54> #71 PWM s] 5.(610)^ >y-7l ^15l(TRI)» °l-8-«H # 7 1 ^ -#3] ^2. ^o_s. 

#7] ^IJL-I- ^7} ^2-^ ^2 ^1Jl(PWM0)3 ^2s}oj ^7] ^2^- 

^2 ^IJKPWMO)^, £ 3«fl iEA]^ a>sf £o| ; ^« a]^o^ ^-7] 12 ^H. 

u o V ^H ^71 ^"Efl ^-H 2^^)# ^Al^ nfl^ ^.7] ^ ^ Al^Q/E) 
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^ feEl ^Efl^ ^V 7 ] Al^(AIN)7> ^]JL<|J nflofl ^VEflofl^ ^-7] ^ 

S ^1Jl(PWM0)7> 7}*]±r 1/2 €^(£ 3°1H B)-8: -H-^ltbcf. <^7H ; 

^IJl^ #^ # 7 ) ii^ -f-S w^ofl*) ^-7) ^jtf ^Hfl ^ »o V ^S ^^1* 

<55> ^-71 Jt]5.(620)fe ^"71 >£2: ^]J:(PWM0H ^ ^i^^Hl ^ 

^ ^71 51^(620)^, Qjav^ 4>7l ^ a]^: 

(PWM0H ^$Rl*Rr ^(push up) #cf^-( pu ll down) ^<#$ 

^-*H 2]sH ^1^1- #^tH}. 

<56> #7l LPF 2}S(630)fe ^-71 ^3-5} Ajjr-g. LPF ^E]*8 ^e)*l ^7] #^ 

(A0UT)» #^*Vi=f. LPF €^£r ^3fe ^IJll- ^^>7^i4 o>^ SZ i ig^} 

fe A oM #^ ^lJl(AOUT)^ ^s]7i ^ «-sHl t^^H, ie}5 S^m^f. 

<57> £ lc^X\ t A o V 7 j ^Aj- ^ 2)^.(700)^ ^-71 #3 ^JL(AOUT)-!- ^5l*>^ 

<58> ^ofl^ 7)^ a>Sf ^. i^o} <^AH]o|] 4^ ^Mfe, *j -g; Aljr-J- 

T^lsH, ^SH 1 *fl<H ^1^(D/E)^ feel ^-Bfloj] cfl-§-tb ifl^l ^^S. lis -f-H. SEfe 
^ A o V ^"Efl = ^0.5 #3^>fe i^^l 5)5.(400)^1- ^7l t±2: yj-^vo^. #^s)fe ^1- 

7] x\ si *M US -*f ^iJll- #^e}fe JlS ^Ml^ SI 5 (500) -I- 

^-Cf. Ojofl a}-^ o]^V ^-Efl Alojl s£ 7 ) ^-Tfl^ Al^ofl o]^>^ > Aj-7] ^ «. 
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■g-°>^ ^.g- 7^ A>5j-^ t}<#^ ^ ^ ^Al^ 7 > 7>^^>Cf^ 

^-fr ^H^. ^SM, ^l^^l 7l#^ II ^^-^ 7 ] 

H>5q- ^-ol ^V^ol] ^71^, 3L7l #Efl SE^r o]^V ^tfl ^ 

o] 5\sL HL^ ^T-Hfll- «^^*Vcf. ttj-ej-^, ^ ^ o^V aJ-^ 

3tf ^ns-z) -4^ t^Tr ^S. # iiol^(p 0 p noise)!- <3*fl 
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11 

41s, £ ^-^l«r ^t!: -£-*V 41 j£* #^*Kr **}• 

<#7] $L*\ ^IJll- ^^r ^Jl* #^*Hr ^1- *IH s)i; 

Ajlofl -g-^H 1^5^ ojAj- Aj-Bfl AlJrO] Aj-Eflofl , ^S] Aj-Efl 7 > 

^S. 12: SE^r ^ #3) »oH^5. #<N*Rr S£|^ 5^^; 

J 

JiS ^-°i "M^TT Aj- 7 ] 2} «- A]Jr§ ^e)^>^ ^Aj^- Aj-7] Jf ^ A1J: 

71 li4 i£s ^115. ^S^fJl, ^-71 fi£ i£S ^JJ:^ 14^- S^^J LPF o. 

^"71 #^ ^Jr-g. A^^>0^ ^A^ Aj-7] JjL:fl|$j. A]Jr ^ A^V ^ AljT-g. #^ 

[^T 1 * 2] 

A 0 V 7l AjJrS. O]^^ Aj-7] ^Aj- Aj-Bfl « 0 V^=0.i #^3^ #7l A}Jr 

» ^-71 ^ 2 A]Jr S ^S^H #3*Rr PWM s]i; 
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#7l ^ {!H tq-^ i^^Hl #^*>^ i^)^ s] 

#7l iSH 1 LPF ^Ei^ ^e)^ #7l #3 #^*Hr LPF 

[^^J- 3] 

*fl 1%H] Xi^^-i , #7l ^JEL^ 3^r, 

^7] ^l^^Ei #71 ^MS)- Ajjro} 7l^;7lofl trfe}- ^ #Efl 7 > ^-g^TT #7) 

^^Hl ^ Cf€" feB} #« 7}X]^ Aj- 7l o]# Aj-nfl A]Jr^ ^A]^ t^Kr 

°1*J- ^ ^#71; * 

A o V 7l #Bfl ^# AlJrO] Aj-Bflofl 142}, fe^ #Efl7l- ^^S]^ #7l *\)o] 

3%H1 &<H*1, ^ V 7l ^-g- *J3L^ #3 y o V *^ #71 ^-H. ^<HH ^# # 

Efl ^-H ^^-S. i^^^r ufl^ #71 i^^l Aljrc^ ^ a^o} 

^71 1-^4 7l-i-7l ^Aj Al^oll ^71^1^ ^ ^ ^71. 
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[3^8- 5] 

A o v Efl ^ a] 6)1 a o v 7 ] <M*lJ£c|- €• ^ f^'il D^- 43 ^7l. 

6] 

^-71 Ajjrcq ^ wj-^ ^- 7l ^3. =s « 0 >^H ^-71 ^Aj- ^Hfl ^« ^o_5. 

4LSL^ nfl<Hl ^a o V ^Eflofl^ Aj- 7 ] sg + S- tgS ^1J17> 7Hb lifS] 1/2 ^-=-,§- -fM^b 
l^tt 8] 

^7] 3^ -il^ ^ H o >^o. ^. 7l s H tg-^ofl^ aj-71 ^-efl -¥-5. 

3# ^HJilS *Rr 43 ^71. 

9] 

AjJ^ ^ w-^l^- Ajjr-i- ^-AV^V ^ ^*Rr ^711; 
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Aijro)] -§-#*H IMSS]^- ^-Bfl ^# Aijrcq ^e) >£3H 4^ #3)7} 

A o V 7l ^^H, -8-71 i^^j *1H ^IJl^l Aj-Eflofl cfl-g-*]- ^o^^l 

— -f-H. ^ 3L^r ^ ^"Efl ^-H ^JlS #^H=r ^7^1; 

^1^1- °l-g-*>^ ^Aj- Aj-Bfl ^-5. tiJ-^^-S. AJ-71 A]^S. 

s #3 {lit #^*Hr #31; 31 

*Rr ^l^Rr 3^ 4^^1 *Kr 4^ #^7]^] ^ ^ . 

[^^-^ 10] 

Aj-7l -f-u)2}- Ajjr^. Oj-g-^ ^1-71 ^ -f-ff ^iLi #^3tt AJ-7] A]^ 

1- ^71 ^ti-S ^ Aljr^. ^2^H #3*Hr #7)1; 

^-71 A]^ofl tcf^ i^^lofl ^€ #^€>Rr #jfl; ^ 

Aj-71 Aj^s- L PF ^Bl*V Aj-71 #^ Aljr-g. #^Hr ^Till- ^-til 
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[^n^ 11] 

9%H] 91°]*], ^7} ^1^] -g-^M -*7l *IW iHH^lfe 

l-^sj- 7l-i-7l g.*} #3*}^ #7fl; 

^^Hl tfl«H ^S. Cf^- fe^ Aj-Efll- 7 }7]^ ^7} ojAj- Aj-Hfl X±3-Wr M^A^ 

^7} Aj-Efl ^ Aj^O} ^ ^-Hflofl oj-sj-, Aj-Bfl 7 > T£^£)^r ^7) ^IH 

12] 

^1 11%H1 ^7] #^ tfJ-^-g- aJ- 7 ] iL2: ^°1H ^71 ^Aj- 

Aj-Efl i^-fr ^^^1^ nfl^ #7) AJ^^ ^l-Hflo) 

A o V 7l 71^-71 IA| Aljrofl ^7] 5]^ ^ * S.^ .03. ^ ^ ^7l ^ 

13] 

^ 11%H1 9X 6 ]*), Aj-7] #A] Ajjr^ 

#3) ^ A l°fl ^71 cy^jju} 3. ^.g. s>fe D^- 4^ 
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